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Numerical Simulation of Red Sea Bream Juveniles
Directly after the Stocking*

Tetsuo YANAGI**, Shin-ichi, OKADA** and Katsumi TSUKAMOTO***

Abstract

The numerical simulation of stocking of red sea bream (Pagrus major) is carried out.
The field experiment of stocking of red sea bream juveniles was carried out at Nyuzu cove
in the Bungo Channel on 26 June, 1988, and juveniles of different body sizes were released.
Sampling was made for 3 days after the release. The largest group of 39 mm in total length
were recovered in the largest number and the recovery rate of the smallest group was the
lowest. Such difference in the recovery rate is well reproduced in the numerical experiment

considering the flow field and the behaviournal characteristics of red sea bream juvenile. Such
numerical simulation will be useful to plan the effective stocking of juveniles.
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Fig. 1. Nyuzu cove. Numbers show the depth
in. meter. Dashed line shows the open boundary
of the numerical model.
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Table 1. Results of experimentsl stocking of the red sea bream juveniles in Nyuzu cove.
Date of release Total length ©~ No. fish stocked No. recover Recovery rate
mm) (% 1000) v : (%)
Gl 39.4(20.9—52.3) 178 1220 . 0.68
G2 1988, 6. 26 18.5(12.5—25.0) 214 134 0.063
G3 10.7( 8.5—14.6) 364 3 0.00082
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Fig. 2. Horizontal distributions of stocked juveniles for three days after the release.
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Fig. 3. Observed horizontal density distribution in each level.

Table 2. Harmonic constants of tide at Saiki Bay.

Mz Se K. N: K, O1 P Qs M; MS;
AMPLITUDE 51.9 23.0 6.3 9.5 20.3 16.0 6.8 3.3 0.6 0.7 (cm)
PHASE 1LAG 175.9 201.4 201.4 174.2 192.1 161.7 192.1 161.7 189.0 10.0 (deg)
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Fig. 4. Estimated tidal variation in Nyuzu cove.
Arrows show the time of stocking.

Fig. 5. Maximum flood tidal current in the upper level at 13:00 on 26 June (a), and
maximum ebb one at 19:00 on 26 June (b), 1988.
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Fig. 7. Calculated horizontal density distribution in each level.

Table 3. Parameters used in the numerical experiment.

Horizontal grid scale

Time step

Horizontal eddy viscosity
Vertical eddy viscosity
Horizontal eddy diffusivity
Vertical eddy diffusivity
Gravitational constant
Coriolis - parameter

Bottom frictional coefficent
Surface frictional coefficent
Overall mean density
Atmospheric density

Heat flux

Specific heat Lo
Heat expansion coefficient :
River discharge :
Wind speed

A4z=200 (m)

4t=20 (sec)
vp=1.0%x10* (ecm?/sec)
v,=10 (em?/sec)
kp=1.0%x10* (em?/sec)
kz=10 (em?/sec)

£ =980 (cm/sec?)
f£=7.8x107° (/sec)
ca=2.6%X1073

ca=1.3%x1073

00o=1.0238 (g/cm®)
0a=1.2%x10"° (g/cm®)
Q=300 (cal/cm?/day)
Cp=0.932 (cal/g/°C)
a=0.2%x10"* (/°C)
P,Q,R=40 (cm?/sec/cm)

(wa, we) = (200,0)  (cm/sec)
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" Fig. 8. Calculated horizontal distributions of stocked juveniles with average total length of 39mm
(1), 18mm_(2)’and 10mm (3) in the case of horizontal dispersion coefficient of 10%cm?/sec.
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Fig. 9. Calculated horizontal distribution of stocked juveniles in the case of horizontal
dispersion coefficiecnt of 10°cm?/sec (a) and of 107cm?/sec (b).
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